Calcinosis cutis is an uncommon disorder characterized by the progressive deposition of crystals of calcium phosphate (hydroxyapatite) in the skin in various areas of the body. It is classified into four types according to etiology, namely as dystrophic if calcium and phosphorus levels are normal and tissue damage is present, as idiopathic if calcium and phosphorus levels are normal and no tissue damage is present, or as metastatic if there is hypercalcemia or hyperphosphatemia. Medical and surgical treatments are options to cure calcinosis cutis. Medical therapy is not very effective. Surgical excision has shown to be beneficial, as it can provide a symptomatic relief. However, since calcinosis cutis limits are not always well defined, a recurrence of the lesions may occur. We dealt with a very rare form of calcinosis cutis in a healthy 6-year-old girl. There was no evidence of connective tissue disorder or abnormal mineral metabolism. Hence, she was diagnosed as idiopathic calcinosis cutis and, although calcifications in idiopathic cutis are most commonly localized to one area, our patient unusually exhibited widespread calcific deposits. Although the existing lesions showed slow improvement, systemic pamidronate therapy was effective in preventing the occurrence of new lesions. Surgical excision proved to be an effective and successful treatment. This report aims to raise doctors' awareness on the presentation, etiopathogenesis, and course of the relatively rare idiopathic calcinosis cutis.
Introduction
Calcinosis cutis is an uncommon disorder which results in progressive deposition of insoluble calcium salts (crystals of calcium phosphate, hydroxyapatite) in the skin. Calcium deposits may be intracutaneous, subcutaneous, fascial and intramuscular, and sometimes involve visceral organs [1] . The course can be identified in most of the circumstances by clinical evaluation and investigations. But in some cases, the etiology cannot be found out even after extensive work-up. Work-up in a patient diagnosed with calcinosis cutis includes a careful history of possible trauma or repetitive exposure to calcium salts. The history and physical examination should also elicit any sign or symptom of possible collagen vascular disorders. X ray examination or sonography of the extremities and trunk for dense shadows due to calcium is important. Biopsy plays an important role.
We herein report a child with calcinosis cutis who unusually exhibited widespread calcific deposits with an idiopathic etiology.
Case Report
A 6-year-old female child presented to our center complaining of multiple subcutaneous nodules that had progressed to pustules and ulcers with purulent discharge, which had started about 2 years ago on her hip and subsequently spread progressively to her arms, elbows and knees. Her past medical history revealed an operation in another center because of tendonitis (histopathologic diagnosis) in both knees at age 2 1/2 years. There was no more information. There was no family history of similar lesions. At the time of presentation, the patient was otherwise healthy and had no complaints of joint pain, muscle weakness, skin rashes, Raynaud's phenomenon, dysphagia or dyspnea. She was not on any medication and had no known drug allergies.
On physical examination, we found numerous firm yellowish-white subcutaneous nodules approximately 3-7 cm in diameter on her trunk, arms, elbows, knees and legs bilaterally ( fig. 1) . Some of these lesions were soft and fluctuant and had a sinus overdischarging chalky white material of 2 years duration, while some comprised scar tissue. The systemic evaluation including the neurological examination were normal, and the patient had no symptoms such as muscle weakness or stiffness.
The laboratory investigations revealed within normal serum calcium (10 mg/dl, normal: 8.5-10.3 mg/dl), phosphorus (4.9 mg/dl, normal: 3.0-6.0 mg/dl) as well as serum 25-hydroxy vitamin D (54 ng/dl, normal: 17-54 ng/dl), parathormone (PTH) (25 pg/dl, normal: 11-54 pg/dl) and osteocalcine (10 mg/dl, normal: 8.5-10.3 mg/dl) levels done on different occasions. Biochemical examinations gave normal results for complete hemogram, erythrocyte sedimentation rate, blood sugar, uric acid, electrolyte, liver function and kidney function tests. Routine urine examination was normal. 24-hour urinary calcium (10 mg/dl, normal: 8.5-10.3 mg/dl) and phosphorus (0.36 g, normal: 0.4-1.3 g/day) excretion were normal.
Screening tests for collagen vascular disease, including ANA, anti-DNA, anti-SM, ANCA, rheumatoid arthritis (RA) test, serum C3, C4 and CH50 levels were within normal limits. Tuberculin skin test was negative. Staphylococcus aureus was grown in bacteriological cultures of the purulent discharge.
Radiological examination showed that there was no bone pathology and no joint involvement, but widespread extensive amorphous calcifications in the soft tissues around joints. Ultrasonography showed that the calcifications were located in fat tissue under the skin, but not in deeper tissues or muscles. Investigations showed no indications of internal malignancy. Whole body tomography and bone marrow aspiration was normal.
Scintigraphic research showed no pathology in the thyroid and parathyroid. Hematoxylin-and eosin-strained histologic sections from excisional biopsies of lesions demonstrated deep cutaneous and/or subcutaneous deposits of homogenous material suggestive of calcium deposition, consistent with calcinosis cutis. On the basis of clinical, radiological and histopathologic data, a diagnosis of idiopathic calcinosis cutis universalis was made.
At the time of presentation, systemic therapy, such as cyclic intravenous pamidronate disodium (Aredia), was administrated every 2 months, 1 mg/kg/day for 3 days. In the follow-up time, some nodules became ulcerated and were complicated by repeated bacterial infections; some nodules required large surgical excisions and the dense chalk-like materials were removed successfully from the deposits in the hip and elbows without recurrence. Although the patient showed good tolerance, 2 years ago, 4-year follow-up revealed minimal changes in the current lesions with this treatment. Consequently, pamidronate disodium was discontinued and the girl was started on prednisolone. Despite a trial of 3 months with oral prednisolone (1 mg/kg/day) her condition began to deteriorate. She developed new lesions in the skin on multiple parts of the body ( fig. 2) , and abdominal hardness was noticed. Disclosed X ray and tomography of the abdomen showed that calcifications were located in the fat and muscle tissue under the skin, which were more evident at the right side, but not in deeper tissues. So, oral prednisolone was discontinued and intravenous pamidronate disodium was started in the same dose. Surgical excision of 3 selected fluctuant, subcutaneous nodules was performed due to severe pain and impaired mobility associated with the calcification. Recurrence did not occur. On 1-year follow-up, the current lesions had become smaller and no new lesions had appeared. After follow-up examinations over the last 2 years, the patient is still on intravenous pamidronate disodium. No new lesions have appeared and most of the old lesions have ulcerated and cicatrized ( fig. 3) .
Discussion
Calcinosis cutis has been described rarely in children [2] . It is due to a variety of etiologies and classically, it can be classified as metastatic, dystrophic and idiopathic types [3] . The pathogenesis of this condition is unknown and probably multifactorial. In metastatic calcinosis cutis, spontaneous deposition of calcium and phosphate in normal tissues is present due to increased serum calcium and/or phosphate levels or both. Calcium treatment, primary hyperparathyroidism, hypervitaminosis D, renal failure, milk-alkali syndrome, destructive bone disease, sarcoidosis and paraneoplastic hypercalcemia are some of the factors involved in increased serum calcium levels [4] . Dystrophic calcinosis cutis is the most common form and it may provide a history of an underlying disease associated with normal serum calcium and phosphate levels. Connective tissue disorders (including juvenile dermatomyositis, systemic lupus erythematosus, and systemic scleroderma), infections and local tissue traumas can be encountered in such primary pathologies [5, 6] .
Idiopathic calcinosis cutis is a rare form and occurs in apparently normal tissue in the absence of known tissue injury, systemic metabolic effect or collagen vascular disease and percutaneous exposure to calcium [7] . The ultrastructural morphology of localized skin calcifications without associated diseases and with normal serum calcium and phosphate ion values is not entirely understood. Calcium and phosphate excretion may be low. Our patient was not considered to have metastatic calcification because the investigations of biochemical and radiological findings ruled out indications of any primary systemic disease. Moreover, serum calcium and phosphate levels were within normal limits. There was no evidence of primary skin injury, infection or connective tissue disorder known to cause dystrophic calcification, and screening tests for collagen vascular disease were negative. No causative factor is identifiable and, thus, the diagnosis of idiopathic calcinosis cutis was made in our case. Although calcification in idiopathic cutis is most commonly localized to one area, our patient unusually exhibited widespread calcified deposits. In recent reports, it was suggested that idiopathic calcinosis cutis lesions may be early findings of connective tissue disorders. Wananukul et al. [8] reported two cases of calcinosis cutis with onset years before other clinical manifestations of juvenile dermatomyositis were diagnosed. We suggested that the beginning of calcinosis started at age 2 1/2, with tendonitis, so our patient had a long history of calcinosis. She may be an extensive calcinosis cutis case with onset years before other clinical manifestations of a systemic connective tissue disorder, but, so far, during the long follow-up time, there has been no evidence of another disorder.
A variety of drugs, including bisphosphonates, intralesional corticosteroids, aluminum hydroxide, warfarin, and diltiazem, and low calcium diet have been tried with less-thanideal success [9, 10] . In idiopathic calcinosis cutis, surgical excision is an effective treatment and provides an accurate diagnosis [11] , but can be considered as a last resort.
However, excision or drainage should be limited to very carefully selected sites where pain and disability outweigh the risk of recurrence and further calcification due to surgical trauma. Spontaneous resolution of lesions has also been reported in cases of idiopathic calcinosis cutis in the scrotum and mons pubis. Our case is another observation which reports a noteworthy outcome of cutaneous lesions subsequent to treatment with pamidronate disodium (a nitrogen containing bisphosphonate), and surgery. We can consider pamidronate treatment successful because, although the clinical examination of the lesions revealed very slow regression in agreement with the literature, no new lesions occurred during therapy and severe progression of new lesions were noticed after cessation of pamidronate. In contrast to their use in osteopathy and hypercalcemia, there have been few reports on the use of bisphosphonates in conditions associated with calcinosis in pediatric practice, such as dermatomyositis, fibrodysplasia ossificans progressiva and scleroderma, and where they induced a favorable outcome. One report of a 6-year-old child with extensive subcutaneous calcification secondary to juvenile dermatomyositis documents the successful response of oral use of a bisphosphonate such as alendronate [12] .
The primary bisphosphonate mechanism of action was the inhibition of osteoclastic bone resorption and the decrease in bone resorption [13, 14] . Some previous reports regarding the use of bisphosphonates in the treatment of ectopic calcifications also showed an anti-inflammatory effect and a significant reduction in the size of calcifications [15, 16] . Bisphosphonates are known to have a strong effect on macrophage cell lineage, causing selective destruction of macrophages and inhibiting macrophage proinflammatory cytokine production (IL-1β, IL-6, TNF-α) and growth. The effect of bisphosphonates on macrophages may explain the reduction of inflammation in the calcified areas. Long-term treatment with pamidronate has resulted in increased calcium balance, catch-up linear growth before puberty, and no mineralization defects on bone biopsy. However, bone turnover is suppressed during therapy, and the impact of this in young infants and children is not known. However, our patient, who received pamidronate for more than 6 years, reportedly had normal growth and development, calcium serum concentrations, and urinary excretion at follow-up visits [14] .
Excisions were performed carefully in 3 selected fluctuant, subcutaneous nodules due to severe pain and impaired mobility in these places in our patient. Recurrence did not occur. Perhaps the bisphosphonate therapy may have some role in this. Currently, the patient is undergoing systemic pamidronate treatment and is still under our observation.
In summary, we highlight the importance of identification of this rare but innocent disease and the use of bisphosphonates and surgical procedures in suitable patients without recurrence. A better understanding of the processes of calcinosis cutis by new case reports will lead to therapies which help to retard or improve this phenomenon and will probably have an important impact on patient morbidity. 
